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Northern Ireland ‘Spiral ‘ Curriculum (NIC, 2007)

KEY FEATURES: 

CONTINUITY AND PROGRESSION (AGE 4-18 YEARS)

DEVELOPMENT OF SCIENTIFIC CONCEPTUAL KNOWLEDGE &SKILLS 
AND KEY TRANSFERABLE SKILLS



EARLY YEARS/ 
FOUNDATION 

STAGE STEM
Age – 4-6 years

Teacher facilitates STRUCTURED and FREE PLAY

Emphasis on developing curiosity, inquiry – based, experiential learning



Key Stage 1 (6-8 yrs)
Key Stage 2 (8-11yrs)

STEM LEARNING AREAS:

NUMERACY 

THE WORLD AROUND US (WAU) –comprised of 3 subjects; 
GEOGRAPHY 

HISTORY 

SCIENCE & TECHNOLOGY

https://ccea.org.uk/foundation-stage/curriculum/world-around-
us#section-1901

https://ccea.org.uk/foundation-stage/curriculum/world-around-us#section-1901


Thematic 
Teaching

Most of the STEM based learning is 
achieved through thematic approaches 
(eg; the Vikings; House and Home; 
Rainforests; Irish Famine).

This facilitates independent and 
collaborative research / project work 
and problem-solving which are key for 
deepening conceptual understanding.



Scientific Inquiry 
and Skills 
Progression
This approach benefits ALL the pupils, 
as it helps create a more gender neutral 
learning environment, with the use of 
more gender neutral language centred 
around problem solving, investigations, 
collaborative approaches – all planned, 
resourced, facilitated and supported by 
the teacher.



Gender Challenges 

Main outcomes were as follows:
◦ Female pupils were less capable at physics activities compared 

to male peers and compared to their own performance in the 
other tasks.

◦ Male pupils had greater confidence in their ability and were 
more vocal in both group scenarios– even when incorrect.

◦ Female pupils became reluctant to participate and share ideas 
when in the group as the single female, compared to their 
much higher participation level in the other group.

Current Research Example 1

Mixed gender groups of 10 year olds 
engaging in 3 practical investigations; 
1 chemistry, 1 biology and 1 physics. 

Gender dynamic of groups were 
changed once tasks were completed -
2 boys and 1 girl changed to 1 boy 2 
girls – and then repeated.



Gender Challenges 

Main outcomes were as follows:

•69% female pupils said their male peers were ‘better’ at science –
while 12% of male pupils said female pupils were better. 

•21% male pupils felt they should conform to male images and 
messages in merchandise, while 93% of female pupils felt 
pressure to conform to female images in the merchandising.

•87% of female pupils said they wouldn’t “do “ science when they 
were an adult, compared to only 33% of their male peers.

Teachers comments included;

• ‘Boys ask more questions during class discussions, but girls answer 
more of my questions’.

• ‘The girls need more female role models – all they see is Einstein 
when they think of a scientist’.

• ‘Gender stereotyping negatively impacts female pupils’ 
participation and engagement with science learning’.

Current Research Example 2

200 Pupils aged 8-11yrs and 30 
teachers were shown a broad range of 
merchandise (clothes, posters, games, 
books, dvd covers etc)

Completed questions and semi 
structured interviews to investigate if 
gender stereotyping influenced interest 
and performance in science



Key Stage 3 (11-14 yrs)
Key Stage 4 (14-16 yrs)
Key Stage 5 (16-18 yrs)

STEM LEARNING AREAS:

MATHEMATICS

TECHNOLOGY & DESIGN

KS3 - SCIENCE 

KS4 & 5 – BIOLOGY, CHEMISTRY, 
PHYSICS, APPLIED SCIENCES, 
ENVIRONMENTAL SCIENCE etc.



Gender Challenges

The main outcomes from student participants included; 

•Mathematics was the most popular STEM subject at 16+ years, with 54% 
of female students and 50% of male students surveyed studying 
Mathematics. 

•Design and Technology was selected by 87% male students surveyed, 
compared to 13% female students, while 60% of males studied ICT 
compared to only 30% of females.

•Only 5% of female students opted for Physics, compared to 43% of their 
male peers, while female uptake of Biology (62%) and Chemistry (34%) 
was double that of their male peers.

•The most important criterion for continuing to study a STEM subject at 
14-16yrs, was enjoyment of the subject for male students (78%), while 
career choice was identified as the key factor for their female 
counterparts (82%). However, at 16-18yrs, this was reversed!

•Biology and Chemistry were perceived by all students as being female 
subjects, as they are required for studying more caring profession degrees 
like, medicine, nursing and veterinary science. Physics however, was 
deemed a male domain providing opportunities into engineering etc.

•85% of all female students surveyed indicated that their awareness of 
gender bias and gender stereotyping throughout school and in STEM 
courses and careers caused them to reject STEM subjects. 47% of male 
students stated they were unaware of gender bias.

Current Research Example 

Investigating Reduction in Numbers 
of Male and Female Pupils selecting 
STEM subjects at 14-16 yrs & 
16-18yrs across NI

Involved carrying out 
Questionnaires and Semi 
Structured Interviews with 200+ 
students and 60+ teachers



Gender Challenges

Comments from teachers surveyed included; 

• ‘Females perform better than males in almost every aspect of the 
subject’. 

•Males tend to perform better in aspects of the course which require 
understanding but struggle with areas which must be learnt i.e. 
definitions ‘.

• ‘Females are keener to communicate during class discussions however 
males prefer to communicate during practical activities’.

• ‘Males tend to rush into practical work, before reading instructions. 
Females tend to read instructions thoroughly before beginning,.

• ‘From Year 8, pupils are aware of gender stereotypes within STEM –
this has a link with the lack of females studying STEM’.

• ‘More regular events could be organised to promote STEM which 
schools could attend. However, monetary issues often prevent such 
STEM promotion’.

• ‘Since STEM is an expensive aspect of education, schools must have a 
designated budget to ensure it is promoted’.

Current Research Example 



SOLUTIONS?

How does this happen in the classroom?

•Transform STEM teaching practices by integrating real life 
contexts – such as designing solutions to common human 
problems such as health or local/global climate change. 
• National Academy of Engineering (2008) asked pupils if they 

wanted to be engineers: Girls were twice as likely as boys to 
say no. But when asked if they would like to design a safe 
water system, save the rainforest, or use DNA to solve crimes, 
all the girls answered yes.

•Challenge the sub-conscious image of the male scientist 
by using images of women scientists/mathematicians 
around the classroom and integrate classwork on theses 
women’s careers and discoveries. 
• Good et al (2010) found that when female high school 

students viewed chemistry textbooks containing pictures of 
female scientists, they performed better than female students 
who viewed textbooks containing only pictures of males.

•Instil a growth mindset in pupils, by emphasising that 
practice rather than innate ability improves performance in 
STEM subjects (Paunesku et al, 2015).

‘A gender responsive 
and integrative 
approach’

(UNICEF, 2020)



UNESCO (2017)

STEM teachers need to be supported to become Gender-
Sensitive teachers. In this way they will be able to-

•develop self-awareness to recognise their own implicit 
gender biases and how may surface during their teaching

• develop confidence in what they teach and how they teach 
it by embracing objectivity and identify opportunities for 
collaboration between girls and boys

• dismantle social limitations that hold girls back from 
pursuing STEM education / careers, by acting as positive 
role models and help them foster the skills and character 
traits they need to thrive in STEM education, such as–
• effective communication
• the ability to analyse and process data
• a high degree of resilience and positive self esteem to counter 

the negativity and constant competitive nature of the STEM 
world 

• confidence and a sense of self efficacy in female pupils

Advocates Gender Sensitivity Training 
for Teachers. This is aimed at –

•eliminating gender biases and 
discriminatory attitudes

•highlighting how stereotypes in 
textbooks and classroom practice can 
perpetuate gender inequality, and 
instead promote positive role 
modelling and open-mindedness in 
the classroom. 

SOLUTIONS?



Thank you for 
Listening!


	STEM in the Northern Ireland Curriculum (NIC):Gender Challenges & Solutions.
	Northern Ireland ‘Spiral ‘ Curriculum (NIC, 2007)
	 EARLY YEARS/ FOUNDATION STAGE STEM
	�Key Stage 1 (6-8 yrs)�Key Stage 2 (8-11yrs)
	Thematic Teaching
	Slide Number 6
	Gender Challenges 
	Gender Challenges 
	�Key Stage 3 (11-14 yrs)�Key Stage 4 (14-16 yrs)�Key Stage 5 (16-18 yrs)
	Gender Challenges
	Gender Challenges
	SOLUTIONS?�
	UNESCO (2017)
	Thank you for Listening!

